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The methods at present known for preparing 
akali salts from alkali chlorides involve either 
an electrolysis, or a chemical reaction. In the 
chemical type of preparation, it has alreadybeen 
proposed fo bring into action an intermediate 5 
compound capable of .fixing the alkali metal of 
the chloride, yielding a compound adapted sub- 
sequently fo relese the alkali metal .by reaction 
with an acld. The intermediate compound gen- 
erally used is one possessing a weak acidic func- 10 
tion under the conditions of the reaction. Thus 
SiO has been advocated for the purpose. The 
use of sflica however, whfle theoretically suit- 
able, displays grave drawbacks in ifs practical 
application; the conversion reaction of the alkali 15 
chloride into alkali silicate is incomplete, and 
moreover the formation of colloidal precipitates 
diflicult to filter off quite precludes the industrial 
practice of the process. 
The method of this invention essentially con- 20 
sists of treating an alkali metal chloride by. an 
unsaturated calcium phosphate , so as to form a 
calico-alkaline double phosphate; this salt is 
then decomposed by the acid of the salt it is 
desired to obtain. 25 
The method of preparing an alkali metal sali 
according to the invention therefore comprises 
two stages. In a first stage, the alkali chloride 
is reacted with non-saturated calcium phos- 
phate, i. e. one having a weak acidic function at 30 
the reaction temperature, in the presence of wa- 
ter vapor or a gas containing water vapor, e. g. 
combustion gases from an industrial furnace. 
The reaction temperature may be varied over 
quite a wide range; best results are obtained with 35 
temperatures from 700 ° C'. to 900 ° C. The reac- 
tion products are, on the one hand hydrochloric 
acid which may be recovered by dissolution in 
water or other suitable means, and on the other 
a calcio-alkaline double phosphate. In the sec- 40 
ond stage of the method, this double phosphate 
from the first stage, reduced to powder form, 
is placed in suspension in water, and treated by 
a weak acid, preferably in the gaseous state, e. g. 
CO2, SO2, or the liks, at a pressure equal to or 45 
higher than atmospheric and at a temperature 
equa! to or higher than the surrounding tem- 
perature. Thus, the alkali salt of the weak acid 
is obtained on the one hand. and on the other 
the phosphate of lime used in the first stae of 50 
the process is regeneïated, and may be re-used 
fo treat a new charge of alkali chloride. 
The following example wfll illustrate the in- 
vention, but is by no means restrictive. 
Examp[e.--One starts from a mixture coin- 55 
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posed of 100 parts of dry KC1 and 180 parts of 
monohydric calcium phosphate dihydrate 
HCaPO«, 2IO (or the corresponding amount 
of the anhydrous salt or of pyrophosphate). 
These starting materials are finely ground and 
then intimately mixed. They are heated ir the 
presence of a jet of steam af atemperature 
creasing fo red heat. The excess KC1 is vola- 
tilized. At the end of the operation there 
obtained a solid product free of chloride and 
essentially consisting of calcium-potassium phos- 
phate KCaPOE. 
The yield of the operation is practiclly quan- 
titative, on the basis of the P20» used, so that 
at the end of the operation, with due allow- 
ance for the quantities of starting materials, 
there are obtained 185 parts of potassium-cal- 
cium phosphate. 
These 185 parts of potassium-calcium phos- 
phate are placed in suspension in 37 parts 
ter. Carbon dioxide is then made to act under 
a reaction pressure of 15 kg./sq, cm. and:af the 
surrounding temperature. At the end of-the 
operation, the solid phase is separated £rom the 
liquid phase. The liquid phase, after evapora- 
tion, yields a dry extract having the following 
composition by weight: 
 Parts 
HKCO .................................. 976 
Potassium phosphate ..................... " 3.1 
Monohydric calcium phosphate ............ 0.6 
After calcination of the dry extract, a product 
is obtained having the following composition: 
Parts 
KCO ................................... 67.5 
Potassium phosphate ..................... 3.1 
Monohydric calcium phosphate ............ 0.6 
The net yield is 95% K.CO on the basis of 
the unvolatilized KC1, the volatilized KC1 being 
easfly recoverable. 
The solid phase which is separated from the 
liquid phase, as aove described, has the ïollow- 
ing composition: 
Parts 
Calcium hydrophosphate .................. 170 
Calcium potassium phosphate .............. 6 
Calcium carbonate ........................ 
There are thus recovered practically the whole 
of the 180 parts of calcium hydrophosphate used 
as the initial reactant, and this recovered cal- 
cium hydrophosphate may conveniently be used 
fo effectuate the conversion of a new charge of 
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the alkali metal chloride into the alkali metal 
salt as above set forth. 
What we claim is: 
1. Method of preparing an alkali metal .alt 
from an alkali metal chloride which comprises 
(1) adrnixing, in the dry state, alkali metal chlo- 
ride and calcium hydrophosphate, (2) reacting 
said mixture in the presence of water in the vapor 
state at an elevated temperature to produce a 
solid product free of chloride and consisting 
essentially of calcium-alkali metal phosphate, 
(3) placing said double phosphate in aqueous 
suspension and introducing therein a weakly 
acidic gas thereby to regenerate the calcium hy- 
drophosphate in the solid phase, (4) separating 
the liquid phase from said solid phase, and (5) 
evaporating the liquid phase to obtain the alkali 
metal salt of said weak acid. 
2. Method in accordance with claire 1 wherein 
the elevated temperature of step (2) is from 
about 700 ° C. to 900 ° C. 
3. Method in accordance with claim 1 where- 
in the alkali metal chloride is potassium chlo- 
ride. 
4. Method of preparing an alkali metal salt 
from an alkali metal chloride which comprises: 
(1) admixing, in the dry state, alkali metal chlo- 
ride and calcium hydrophosphate, (2) reacting 
said mixture in the presence of water in the 
vapor state at an elevated temperature to pro- 
duce an alkali-calcium double phosphate, (3) 
placing said double phosphate in aqueous sus- 
pension and introducing therein carbon dioxide 
gas to produce the alkali metal carbonate and 
to regenerate the calcium hydrophosphate in the 
solid phase, (4) separating the liquid phase from 
the solid phase, and (5) recovering the alkali 
metal carbonate from the liquid phase. 
5. Method in accordance with claim 4 where- 
in the elevated temperature of step (2) is from 
about 700 ° C. to 900 ° C. 
6. Method in accordance with claim 4 where- 
in the alkali metal chloride is potassium chlo- 
ride. 
7. Method of preparing an alkali metal salt 
from an alkali metal chloride which comprises: 
(1) admixing, in the dry state, alkali metal 
chloride and calcium hydrophosphate, (2) re- 
acting said mixture in the presence of water in 
the vapor state at an elevated temperature to 
produce alkali metal-calcium phosphate, (3) 
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placing .aid double phosphate in aqueons sus- 
pension and introducing therein sulphur dioxide 
to produce a solution of alkali metal sulphite and 
to regenerate the calcium hydrophosphate in the 
5 solid state, (4) separating the liquid phase from 
the solid phase, and (5) recovering the alkali 
metal su]phite from the liquid phase. 
8. Method in accordance with claire 7 wherein 
the elevated temperature of step (2) is from 
10 about 700" C. to 900 ° C. 
9. Method in accordance with claim 7 where- 
in the alkali metal chloride is potassium chlo- 
ride. 
10. Method of preparing an alkali metal salt 
15 from an alkali metal chloride which comprises: 
(1) admixing, in the dry state, alkali metal chlo- 
ride and calcium hydrophosphate, (2) reacttng 
said nixture at an elevated temperature in the 
presence of furnace combustion gases containing 
2o water vapor to produce a solid product consist- 
ing essentially of calcium-alkali metal phos- 
phate, (3) placing said double phosphate in aque- 
ous suspension and introducing therein a weakly 
acidic gas thereby to regenerate the calcium 
25 drophosphate in the solid state, (4) separating 
the liquid phase from the solid phase, and (5) 
evaporating the liquid phase to obtain the alkali 
metal salt of said weak acid. 
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